We offer a new perspective on testing the well-known trade-off theory of capital structure. As the corporate tax rate rises, the market value of a firm declines. On the one hand, the firm may want to raise more debt as the tax shields increase; on the other hand, the firm is financially constrained as the result of its declining market value. Consequently, corporate leverage may first increase and then decrease as the corporate tax rate rises. We offer robust empirical support for the non-linear relationship between the corporate tax rate and market leverage ratio. Our finding solves the puzzle why the tax rate is sometimes not a reliable determinant of leverage ratios in linear regressions and restores our faith in the foundation of the trade-off theory of capital structure.
Introduction
In this paper, we offer a new perspective on testing the well known trade-off theory of capital structure. The key for our study is an observation that other things being equal, as the corporate tax rate rises, the market value of a firm declines. On the one hand, the firm may want to raise more debt as the tax shields increase but on the other, the firm is financially constrained as the result of its declining market value, making the expected financial distress costs higher. Consequently, the amount of debt and the market leverage ratio may increase at first and then decrease as the corporate tax rate increases. Using new estimates of corporate marginal tax rates by Blouin, Core and Guay (2010) , with or without adjusting for personal taxes, we find robust empirical support for a non-linear relationship between market leverage ratios and marginal tax rates.
Our results differ from the previous interpretation and tests of the trade-off theory of capital structure. The trade-off theory predicts that firms will increase their debt level to capture fully tax benefits until the expected marginal benefits are equal to the expected marginal costs of debt 1 . The existing literature points to a monotonic positive relationship between the amount of debt and corporate tax rates. For example, in a comprehensive study on corporate capital structure decisions, Frank and Goyal (2009a, p.9) state that " [t] he trade-off theory predicts that to take advantage of higher interest tax shields, firms will issue more debt when tax rates are higher" 2 . We will show analytically that this monotonic positive relationship is true only if the negative impact of taxes on a firm's value is ignored. A more plausible specification is a non-linear specification of the relationship between leverage ratios and tax rates.
Due to the misspecification of the relationship in previous studies, the effort to find a positive linear relationship between the two has not been very fruitful. Disappointing earlier studies lead to Myers (1984) who concludes that there is "no study clearly demonstrating that a firm's tax status has predictable, material effects on its debt policy."
Although several studies since the 1990s have found support for a positive linear relationship between leverage ratios and marginal tax rates in a cross-section of publicly traded firms, notably Mackie-Mason (1990) , Graham (1996a Graham ( , 1996b Graham ( , 1999 , Graham and Mills (2007) , many studies omit the tax rate as one of the determinants of capital structure decisions. Some studies even suggest the opposite. For example, both Sibilkov (2009), and Campello and Giambona (2010) find a significantly negative relationship between leverage ratios and marginal corporate tax rates 3 . Frank and Goyal (2009a) categorize the tax rate in the second group of somewhat unreliable variables which may be important in the determination of leverage ratios. Because the economic principle underlining the trade-off theory is very compelling and a decision about capital structure is one of the most fundamental that managers have to make, this rather surprising conclusion calls for further study. Our study meets this challenge 4 .
Our main contribution is to emphasize that the debt capacity of a firm is influenced by its marginal tax rate. Corporate leverage may decline when the tax rate goes too high.
Therefore it is inappropriate to test a positive linear relationship between leverage ratios and corporate marginal tax rates. We show that a non-linear relationship between the two is robust, with or without adjusting for personal taxes. Our results also show that the tax effect survives the "persistence" effect studied by Lemmon, Roberts and Zender (2008) :
it cannot be subsumed in the firm's original preferred leverage position.
The rest of the paper is organized as follows. In Section 2, we discuss a firm's optimal choice of debt and derive the comparative static results of the optimal level of debt and the leverage ratio regarding the marginal tax rate. Data selection and summary statistics are contained in Section 3. The main empirical analysis between market leverage and marginal tax rates at a corporate level is contained in Section 4. As Miller (1977) points out, personal tax rates are important for corporate capital structure decisions because fundamentally shareholders have the power to decide which financing method is best for them. For this purpose, we perform a further test between market leverage and the adjusted marginal tax rate using the NBER Taxsim model in Section 5.
Several additional regressions, such as the Tobit model, pooled OLS results employing an alternative method to estimate corporate marginal tax rates by Professor Graham, and pooled OLS results on book leverage ratios are reported in Section 6. Section 7 concludes.
Theoretical Considerations
In this section, we use a simple model to highlight the impact of the tax rate change on a firm's value and the market leverage ratio based on the trade-off theory of capital structure.
Denote t as the corporate tax rate, D the face value of debt, 0 V the before-tax value of the firm when it is all equity financed, and ( / ) D V  the expected costs of debt.
Following Modigliani and Miller (1963) , if the debt is perpetual and interest tax shields can be used fully, then the present value of the tax shields is tD . Applying the principle of the adjusted net present value method (see Kraus and Litzenberger 1973) , a firm's market value V can be decomposed into three parts: after-tax unlevered firm value,
0
(1 ) t V  , plus interest tax shields, tD , and minus the expected financial distress costs,
In this specification, the firm's value V is the market value of the firm, as only that value will reflect the expected bankruptcy costs. 0 V is the pre-tax unlevered firm value, which is assumed to be constant. Note also that in equation (1), for simplicity, the tax rate is both the average and the marginal tax rate faced by a firm. This treatment simplifies our theoretical analysis and is consistent with the corporate marginal tax rate estimates we will employ in the empirical tests 5 .
Consistent with the observation that leverage ratios play an important role in determining credit rating, we follow previous studies (for example, Gordon and Mackie-Mason 1990) and assume that the expected costs of debt are increasing with the debt ratio at an increasing rate:
Assumption (2) reflects the fact that when the debt ratio is low, there is little expected bankruptcy risk. But when the debt ratio is high, then the expected distress costs of debt will be accelerating.
Furthermore, the amount of debt is capped by the firm's intrinsic value. That is, the net worth constraint requires that the amount of debt will be less than the firm's pre-tax, unlevered market value.
The trade-off theory states that a firm will maximize its adjusted value V, defined in equation (1), by choosing the optimal level of debt D. The first order condition for the optimization is:
This simply means that the firm will choose the optimal level of debt when the marginal benefit of the tax shield is equal to the marginal expected costs of debt.
We are now establishing two intermediate results which state how the firm's value and optimal amount of debt change in response to a change in the tax rate. All of the proofs are in the Appendix.
Lemma 1: a. The firm's value is negatively related to the tax rate, i.e.
5 Instead of the whole schedule of marginal tax rates with different future income levels in any given year, only one estimate of the marginal tax rate per firm is given for each year in both Blouin Core and Guay (2010) and Graham (1996) data sets.
b. The sign of the change of the optimal amount of debt with respect to the tax rate is ambiguous:
Equation (5) summarizes two opposing forces of an increased tax rate on the firm's optimal choice of debt level: firm's value impact and tax shield impact, respectively.
When the tax rate rises, other things being equal, the value of the firm declines due to the increased tax payment, that is, / 0 dV dt  . Consequently, the firm's willingness to borrow is reduced, which can be seen from the first term in the right-hand side of equation (5). The negative impact of the increased tax rate on the firm's value is more pronounced in a high tax regime, as the tax rate t has a multiplier effect: it appears in the numerator in the bracket term in equation (5). The positive tax shield impact is represented by the second term in the right-hand-side of equation (5): A higher tax rate leads to a higher amount of debt because of the tax shield. Furthermore, the higher "  , i.e. the more sensitive is the firm's expected marginal distress cost with respect to the debt ratio, the lower the increase in its demand for debt. Obviously, if we ignored the impact of tax on firm value, i.e. / 0 dV dt  , then there would be a positive relationship between tax and debt as predicted by previous studies.
Therefore, the change in the amount of debt relative to the tax rate is ambiguous.
When the tax rate starts to increase from zero to a relatively small amount, the after-tax value of the firm V is relatively large, as the second term in equation (5) dominates. Thus / dD dt is positive. When the tax rate increases further, as the after-tax firm value declines, / dD dt will be more likely to be negative.
Since the amount of debt at the firm level can vary from zero to billions of dollars and also because smaller firms naturally have a smaller amount of debt, most of the previous empirical studies have been performed on the leverage ratio instead of the debt level in order to overcome the issues of scale. To complete the analysis, we now examine the relationship between market leverage ratio and tax rate. The book value of assets, while an important accounting concept, reflects more about the historical costs of capital stock and retained earnings rather the expected costs of debt which will be incurred in the future. The impact of marginal tax rates on the book leverage ratio will not be the focus of our current study. Nevertheless, we present the regression results for the book leverage ratio in Section 6 for the purpose of comparison with previous studies.
Intuitively, since market value is a decreasing function of the tax rate, as shown in Lemma 1, the market leverage ratio may also increase at first, as the tax rate increases, and then decline, except that the "turning point" from the positive to the negative slope is at a higher tax rate. Simple calculations show that:
We summarize the results obtained so far in the following testable proposition. The key insight is that when the tax rate is already very high, there exists a negative relationship between the leverage ratio and the tax rate, because a reduced value of the firm puts a ceiling on the amount of debt it can raise. 
A Numerical Example
Before we move to the empirical analysis based on the data, let us work out a simple numerical example which illustrates the main points. Assume that the expected bankruptcy cost takes the form of
, which satisfies the condition that the bankruptcy cost is an increasing function of the debt ratio at an increasing rate. The pre-tax all equity financed firm is valued at 0 2 V  . In this case, the first-order condition in equation (4) can be simplified to a tractable quadratic equation, the solution of which is demonstrated in Figure 1 . We see clearly that (a) the firm's value is decreasing with the tax rate; (b) both the level of debt and the market leverage ratio are increasing first and then decreasing with the tax rate; and (c) the "turning point" at which the slope first becomes negative is at a higher tax rate for the market leverage ratio than that for the level of debt.
[Please Insert Figure 1 here.]
In the next section, we will test Proposition 1 by using historical panel data of U.S.
firms.
Sample and Summary Statistics
This section contains a brief description of the process of constructing the sample and variables, as well as the summary statistics.
Data Samples
Our primary sample consists of all firms in the merged Compustat/CRSP Fundamental Annual database. We then merge the primary sample with the marginal tax rate data from Blouin, Core and Guay (2010) . Both data sets are offered through Wharton Research Database Services (WRDS).
The marginal tax rate (MTR) at the corporate level is defined as the present value of current and deferred income taxes to be paid per dollar of the additional taxable income of a firm. The U.S. tax code allows carryforwards (up to twenty years) and carrybacks (for two years) of taxable income over time, thus the tax implication of additional income earned today is quite complicated. It is a function of income the firm earned in prior years and that it is expected to earn in future years. Building on the approach adopted earlier by Shevlin (1990) and Graham (1997), Blouin, Core and Guay (2010) improve the estimates by incorporating the mean-reverting feature of taxable income, which they demonstrate is better than earlier studies which assume a random walk feature of future taxable incomes based on the historical volatility of annual taxable income. In our main analysis, we will use the MTR developed by Blouin, Core and Guay (hereafter MTR-BCG) to test Proposition 1. For completeness and a robust check, we will also use the MTR provided by Graham (MTR-Graham) 6 . Further, both the MTR-BCG and the MTR-Graham have two series: the pre-interest MTR and the after-interest MTR. Since the after-interest MTR already incorporates the firm's leverage choices, we have adopted the pre-interest MTR throughout our analysis following the convention in this area of research.
As explained in the previous section, we adopt the market leverage ratio as the measure of the firm's leverage. The market leverage ratio is defined as the ratio of the market value of debt over the market value of assets. However, data on the market value of public debt are difficult to obtain. For nonpublic debt such as a bank loan, the market value is unavailable. Most empirical studies in capital structure research (e.g. Flannery and Rangan (2006), Strebulaev (2007) , Frank and Goyal (2007) , and Lemmon, Roberts, and Zender (2008) ) thus use book value of debt instead. We follow that practice and define market leverage as the ratio of the book value of debt over the sum of the book value of debt and the market value of equity 7 . Typically the difference caused by this compromise is relatively small.
Control Variables
There are many other factors which are important for firms' leverage decisions. The potential choices of control variables are plentiful. To ensure comparability with prior studies, we choose some commonly used control variables. Two groups of control 9 variables are adopted. The first group consists of conventional controls suggested by prior research (e.g. Titman and Wessels (1980) , Rajan and Zingales (1995) , and Frank and Goyal (2007) We also include prior stock return, the number of analysts following, and cash flow 8 For example, Hennessy and Whited (2006) find that external financing costs are substantially larger for small firms than for large firms. In their simulation, bankruptcy costs are equal to 8.4% of capital for large firms and 15.1% for small firms.
9 Profitable firms have a stronger ability to generate internal revenue. If these firms follow the financing hierarchy suggested by the pecking order theory, they should borrow less. high (low) leveraged firms tend to remain as such. We add one additional control variable:
initial leverage, which is defined as the firm's first non-missing market leverage ratio in the Compustat database.
Summary Statistics
The MTR-BCG database covers the period from 1980 to 2007. Following the common practice in capital structure research, we drop financial firms with an SIC code between 6000 and 6999. We further require that all firm-year observations have non-missing market leverage and marginal tax rate, and that market leverage lies in the closed unit interval. All the other variables in the multivariate analysis are winsorized at both the upper and lower one-percentile. Detailed variable definitions are presented in Table 1 . shows that market leverage is positively correlated with the MTR-BCG, suggesting that higher market leverage is associated with a higher marginal tax rate. Market leverage is also positively correlated with firm size, profitability and tangibility, while negatively correlated with market-to-book, R&D ratio, analyst following, stock return and cash flow volatility. The MTR is also positively correlated with firm size, profitability, tangibility, analyst following and stock return, while negatively correlated with market-to-book and R&D ratio.
[Please Insert Table 2 Here]
Market Leverage and Corporate Marginal Tax Rate
Our theoretical analysis predicts that market leverage first increases and then decreases with the rise of the tax rate. In this section, we perform empirical tests to examine this prediction. More specifically, we perform regressions that include the MTR and the MTR-squared as independent variables. The regression specification is as follows:
where i indexes firms, t indexes years, X is a set of control variables, and ε is the error term. All the independent variables are lagged for one year to control for the endogeneity in firms' financing decisions, and this treatment also fits the idea that the adjustment of capital structure is not instantaneous. We run pooled Ordinary Least Square (pooled-OLS)
regressions with standard errors computed robust to heteroskedasticity and clustering at the firm level. The coefficients of interest are 1  and 2  , which measure the change of the level of debt when the MTR increases. We predict a positive sign for the first coefficient and a negative sign for the second based on the theoretical analysis.
Before performing non-linear regressions, we run linear regressions first for comparison purposes. More specifically, we only include the MTR in the regression and examine the linear relationship between market leverage and the MTR. The regression results for the level of debt are presented in Table 3 .
[Please Insert Table 3 Here]
Column (1) of Table 3 shows that the relationship between market leverage and the MTR-BCG is positive and significant. However, when we include control variables in
Columns (2) and (3) . As we will see soon, such a puzzling finding is due to the linear specification of the relationship between the marginal tax rates and leverage ratios.
Next, we investigate the nonlinear relationship between market leverage and the MTR by including the squared term of the MTR in the regression as Equation (7). The results are presented in Table 4 .
[Please Insert Table 4 Here] Consistent with our theoretical predictions, Column (1) of Table 4 shows that the coefficients for the MTR-BCG and the squared term of the MTR-BCG are positive and negative, though the second coefficient is insignificant. When control variables are included, both coefficients are significant at the 1% level. To give a visual idea of how market leverage changes with the increase of the MTR, we calculate the turning point of the relationship from the estimated coefficients. The "turning point" is 61% in Column (1) without any control variables and this may explain why in a quasi-experimental setting when there is an exogenous increase in the tax rate, one can always expect to see an increase in leverage since the marginal tax rate tends to be well below 61% (see Maccio and Xu 2011). The turning point for the MTR-BCG is 25% in Column (2), 23% in Column (3) and 21% in Column (4) when various control variables are included. Since the MTR-BCG spans from 0% to 46%, the turning points are within the range of the MTR.
The results for conventional control variables in Column (2) are largely the same as prior findings. Market leverage is positively related to firm size, tangibility and industry median leverage, and negatively related to market-to-book ratio and profitability. The coefficients are all statistically significant at the 1% level, except the coefficient for the R&D ratio, which is significant at the 5% level. The results are consistent with the trade-off theory in that large, mature firms with a high proportion of tangible assets tend to borrow more, as these firms face lower expected costs of financial distress. We also In Column (4) we add one more control variable, initial leverage, following Lemmon, Roberts and Zender (2008) , who find that a firm's capital structure, to a large degree, depends on its historical practice. The regression supports such a view, as the initial leverage is significantly positive against the market leverage ratio. Furthermore, our results show that the tax effect survives such a test: it cannot be subsumed in the firm's original preferred leverage position. Most notably, the tax effect on leverage ratios is in stark contrast to the result under the linear regression in Column (4) of Table 3 , which reports a negative significant relationship between the marginal tax rate and leverage ratios.
To sum up, the regression results confirm the prediction of the theoretical model with regard to the nonlinear relationship between the market leverage ratio and the MTR: the market leverage ratio first increases and then decreases with the rise of the MTR.
Adjusting Marginal Tax Rate for Personal Taxes
All our analysis so far has been based on the corporate marginal tax rate. This is suitable if the marginal investors are non-profit endowments, pension funds or mutual funds which are essentially tax-free. However, some researchers (e.g. Miller 1977) argue that because personal tax on interest income is typically higher than that on equity income (dividend or capital gain), the personal tax penalty will reduce or even eliminate the corporate tax advantage to debt, if the marginal investor is a large shareholder who needs to pay personal income taxes on dividends and capital gains. Therefore, the tax-induced optimal capital structure may not exist in equilibrium. However, Graham (1999) documents that, although personal taxes provide a disincentive to the use of debt, they do not completely eliminate the corporate tax advantage of it.
In this section, we adjust the MTR for personal tax penalties (Adjusted-MTR) and then test whether the nonlinear relationship predicted by our theoretical model holds with the adjusted-MTR. Miller (1977) proposes the formula as follows:
where τ PS is the personal tax rate on equity income from common stock, and τ PB is the personal income tax rate on income from bonds. We estimate τ PS as the weighted average tax rate for dividend income and capital gains:
(1 )
where d is the dividend payout ratio, estimated for each firm as the dividend payment divided by a three-year moving average of earnings; and τ PD and τ PCG are personal tax rates on dividend income and capital gains respectively. Because some firms may have periods of near zero or even negative earnings, some of our dividend payout ratio estimates can be either very large or negative, and we drop observations with payout ratios beyond the closed interval of zero and one. We rerun the regression specification in Equation (7) using the adjusted Marginal Tax Rate variable on the right-hand side. The results can be found in Table 5 .
[Please Insert Table 5 here]
Overall, the regression results show that even after adjusting for personal taxes, the predicted nonlinear relationship between market leverage and the tax rate still exists.
Additional Tests
In this section, we conduct two further tests on the non-linear relationship between the market leverage ratio and the marginal tax rates using the same marginal tax estimates by
Blouin, Core and Guay (2010): Random effects (RE) Panel Data Regressions and Tobit
Regressions. We then re-run some of the regressions using the earlier estimates on marginal tax rates by Graham. Finally, for the ease of comparison with the existing study on capital structure, we then include the regression results for book leverage ratios.
Random effects Panel Data Regressions
First, we check the robustness of our results using alternative regression techniques. We 11 See http://www.nber.org/~taxsim/marginal-tax-rates. Details of the Taxsim model are available in Feenberg and Coutts (1993) .
run random-effects panel regressions 12 with the same regression specification as Equation (7). The results of the generalized least squares (GLS) Random effects panel data regressions are presented in Table 6 , which show that the results from random-effect panel regressions are largely the same as those from pooled OLS. The coefficients of the MTR and the squared term of the MTR are significantly positive and negative, respectively.
[Please Insert Table 6 here.]
Tobit Model Regressions
While the extant literature largely uses the uncensored regression models, the fact that the market leverage ratio is non-negative indicates that it is more appropriate to use a censored regression model, i.e. the Tobit model. Table 7 reports the results. It shows that the non-linear regression results remain very robust. The relevant coefficients are statistically significant at the 1% level.
[Please Insert Table 7 Here.]
Regressions based on an Alternative MTR
In our previous analysis, we conducted tests based on the MTR-BCG. In this section, we would also like to use the alternative MTR estimated by Professor John Graham.
Although we have achieved largely the same qualitative results as expected because two estimates are highly correlated with the coefficient of correlation at 0.816, one notable difference is that the "break point", when the relationship between the market leverage ratio and the MTR turns to negative, is smaller than under the MTR-BCG. Table 8 reports the regression results. Similar to the previous results in Table 3 , we see that without the non-linear term, the relationship between the market leverage ratio and marginal tax rates can be negative when a host of control variables are added. However, with the non-linear specification we have obtained robust results that the market leverage ratio will first be increasing and then decreasing with marginal tax rates. We have also [Please Insert Table 8 here.]
Regression Results for Book Leverage Ratios against the MTR
As stated previously, our theoretical results are more suitable for testing market leverage ratios against the MTR. Nevertheless, previous studies often report regression results based on book leverage ratios as well. For ease of comparison, we report the pooled OLS regression results for the non-linear relationship between book leverage ratios and the MTR, using both BCG and Graham estimates for corporate marginal tax rates. Since the book leverage ratio is mainly the level of debt relative to the firm's historical capital stock, with adjustment for retained earnings and other changes specified by accounting rules, the regression is closer to the test of the level of debt against the MTR, if we take the view that the book value is relatively constant when compared with the market value of the firm. Coupled with the high degree of correlation between the book leverage ratio and the market leverage ratio, we expect that the non-linear relationship will hold for such regressions. The results in Table 9 confirm this observation. More interestingly, the "turning point" where the relationship between leverage and the MTR is lower for book leverage than for market leverage, confirming the theoretical prediction (illustrated in Figure 1 ) that the level of debt will make the "turn" before the market leverage ratio.
Using MTR_BCG, the turning point is 18%, 14%, and 10%, respectively, in Columns (7) to (9) of Table 9 , compared to 25%, 23%, and 21% reported in Columns (2) to (4) in Table 4 .
[Please Insert Table 9 here.]
Conclusions
The trade-off theory of capital structure predicts that firms will increase their debt level to fully capture tax benefits until the marginal tax benefits are equal to the expected marginal costs of debt. The extant literature often hypothesizes that there exists a positive linear relationship between the leverage ratios and marginal tax rates. In this paper we offer a new perspective and test of this well-known theory. As the corporate tax rate rises, the market value of a firm declines. On the one hand, the firm may want to raise more debt as the tax shields increase; on the other, the firm is financially constrained as a result of its declining market value. Consequently, corporate leverage may first increase and then decrease as the corporate tax rate rises. Using the new estimates of corporate marginal tax rates by Blouin, Core and Guay (2010) we find robust empirical support for this non-linear relationship between market leverage ratio and marginal tax rate. Our finding solves the puzzle why the tax rate is sometimes not a reliable determinant of leverage ratios in linear regressions and restores our faith in the foundation of the trade-off theory of capital structure. 
Market-to-Book

R&D Ratio
R&D Expenses (XRD) / Sales (SALE), where missing R&D Expenses are set to zero.
R&D Dummy
Dummy variable equal to one if R&D Expenses are missing, and zero otherwise.
Analyst Following
The maximum number of analysts who make annual earnings forecasts in any month during a 12-month period. Data come from I/B/E/S Historical Summary.
Stock Return
One-year cumulative stock return. Data come from CRSP monthly file.
Cash Flow Volatility
Standard deviation of quarterly Profitability, measured over a twelve quarters moving window. Minimum of four quarterly observations are required. Data come from the Compustat Quarterly database.
Initial Leverage
The firm's first non-missing market leverage ratio in the Compustat database. 
Table 3 Linear Relationship between Market Leverage Ratio and Marginal Tax Rate
The original sample contains all firms in the Merged Compustat/CRSP Fundamental Annual database between 1980 and 2007. We drop financial firms and merge the sample with the marginal tax rate data from Blouin, Core and Guay (2010). The table presents the regression results for the market leverage ratio against the MTR. All the independent variables are lagged for one year. We run a pooled-OLS regression with t-statistics (in parentheses) computed using standard errors robust to both clustering at the firm level and heteroskedasticity. Core and Guay (2010) . The table presents the regression results for the market leverage ratio against the MTR. All the independent variables are lagged for one year. We run a pooled-OLS regression with t-statistics (in parentheses) computed using standard errors robust to both clustering at the firm level and heteroskedasticity. Initial leverage is defined as the firm's first non-missing market leverage ratio in the Compustat database.
Market Leverage Ratio Core and Guay (2010) . The MTR-BCG data is then adjusted according to Miller (1977) . We use the personal tax rates provided by NBER Taxsim Model. All the independent variables are lagged for one year. We run a pooled-OLS regression with t-statistics (in parentheses) computed using standard errors robust to both clustering at the firm level and heteroskedasticity. Miller (1977) . All the independent variables are lagged for one year. We run a pooled-OLS regression with t-statistics (in parentheses) computed using standard errors robust to both clustering at the firm level and heteroskedasticity.
Market Leverage Ratio The above graph is the simulated result of the relationship between the optimal amount of debt, the firm value, the market leverage ratio and the tax rate. 
